The importance of utilizing this approach to assess the relationship between money and income is highlighted by the apparently contrasting results obtained in recent studies of the money-income relationship for the United States and the United Kingdom. These studies used the Sims test, which is designed to determine the existence and direction of causality between two variables.
2 That test is based upon the assumption that if one variable leads another (temporally), it can cause movements in that other variable, while if one variable follows the other, no such possibility exists. Sims applied this test to the United States and found that changes in monetary growth caused changes in the growth rate of income. 4 However, 2 Christopher A. Sims, "Money, Income, and Causality," American Economic Review (September 1972) , pp. 540-52.
C. W. J. Cranger and Paul Newbold, Forecasting Economic
Time Series (New York: Academic Press, 1977), p. 225, suggest that in discussing tests of the types set out here, it may be preferable to replace the word "cause" with the phrase "temporally related," as these tests do not necessarily satisfy the nonnal philosophical criteria for establishing caus- December 26-30, 1977) , that the deterioration in fit which Hacche found may have been due to a policy-induced change in the stmcture of financial markets.
their previous monetary policy with sufficient rapidity that the initial monetary stimulus did not persist long enough to have a discernible effect on income. If this occurred, no causality from money to income would be observed. Further, when the U.K. monetary authorities were pegging the exchange rate and resisting interest rate movements -as they were for a substantial part of the data period used by Williams, Coodhart, and Gowland -an exogenous income fluctuation would induce an accommodating monetary response. 7
In other words, within their data period, on some occasions money influenced income; on some occasions income influenced money; and on other occasions monetary actions were so quickly reversed that there was no time for them to influence income. The Williams, Goodhart, and Gowland result could therefore have been produced by their carrying out their test over what was a collection of subperiods, heterogeneous with respect to the causal relationship between money and income, as if the collection was actually one homogeneous data set. (It should be emphasized that the nature of the test, in combination with U.K. exchange rate policy, gave them no alternative in the data set they used.
8 ) It might appear that data from any country, except the United States, would be suitable so long as it was from the period of floating exchange rates since the breakdown of the Bretton Woods system in 1971-72. There are, however, two difficulties with such a choice. First, the period is rather short for the testing of a money-income relationship by the Sims method. Second, the float has not been free from official exchange market intervention, so the results of a causality test would be predicted to remain ambiguous. Nor can any suitable data be obtained prior to the breakdown of the Bretton Woods agreement, for virtually no country pursued an unvarying exchange rate policy throughout that period.
There is, however, one set of data, although certainly not recent, which is suitable for the present test. It consists of U.K. data for the period 1870 to 1914, the heyday of the gold standard and fixed exchange rates. This episode is long enough for the testing of a money-income relationship, the exchange rate was pegged throughout the period, and the focus of monetary policy was the condition of the balance of payments.n Hence, the situation corresponds exactly to the fixed exchange rate model analyzed by, for example, R. A. Mundell, in which monetary policy cannot affect income, but rather income fluctuations produce accommodating monetary flows. 12
Accordingly, an application of the Sims causality test to this period, if it found that income led money, would support the proposition that the exchange rate regime is crucial to the interpretation of the results of a two variable test for the causal relationship between money and income.
Economic Review [September 1976 ], pp. 520-31, one must take account of the interaction of the attitudes of the monetary authorities with the exchange rate regime, in the manner done above, before the findings of Sims and Williams et al. can be reconciled. Further, Putnam and Wilford's paper includes no empirical work.
"Some countries had their exchange rates pegged to sterling, so the system was not the pure gold standard of theory. The Bank of England did, however, act by gold standard mies and adjusted monetary policy as indicated by the U.K. balance of payments. A brief and vivid description of the conduct of U.K. monetary policy in this period can be found in Norman Macrae, 'Towards a Keynesian Friedmanism," The Economist, June 17-23, 1978, pp. 37-41 , and a detailed analysis is given in Alec C. Ford, The Gold Standard, 1850 -1914 .' Britain and Argentina (Oxford: Clarendon Press, 1962 The relationship between nominal income and nominal money was assumed to be linear in levels of the variables; identical results were found when the estimation procedure was repeated with the variables in logarithmic form.~T he number of future and past lags included in the regressions was determined by the form of the data. The M series relates to year-end stock whereas the Y series relates to a flow throughout the year. Thus the income observation associated with year t, Y~, must be regarded as leading the corresponding money observation, Mm, by approximately six months. Therefore, when regressing M on Y, the contemporaneous variable Y~must be regarded as a past lag, whereas when regressing Y on M, the contemporancous variable M~must be considered as a future lag.
Incorporating that point and considering the degrees of freedom available led to the specification of the following regression models. In tenns of the coefficients of these models, unidirectional causality from Y to M requires that #1 =~II' p12' 1~l3'~0 [y 11 ,,,.,~1sl#0 Market, 1855 -1913 (London: Cambridge University Press, 1971 . This latter series is the closest approximation to current Ml which is available for our data period; we are indebted to Professor Nishimura for his extensive discussion of the series with us.
The actual estimation and testing procedures are outlined in the Appendix, while the resulting estimates and test statistics, accompanied by related summary statistics. are given in Table I . Columns (1b) and (2b) show the results obtained by estimating the two equations under the assumption that the errors were generated by a first order autoregressive process, with p denoting the estimate of the coefficient of that process. Columns (ic) and (2c) show the results obtained from estimating the equations under the restrictions 3~= 0 and 32 = 0 respectively, while columns (ld) and (2d) Although the estimated regression coefficients show that the lag distributions are rather loosely determined -no doubt a consequence of the lack of any prior restrictions on their shape -one important feature emerges. The largest and most significant coefficients appear on the contemporaneous independent variables in all regressions, on the one period past lag variable in the M on Y regressions and on the one period future lag variable in the Y on M regressions. In view of the data considerations discussed previously, this suggests that income led money by 6 to 18 months.
It has been argued that, when interpreting the results of the Sims test for causality, it is essential to consider the expected effects of exchange rate policy if the test is being used to examine the relationship between money and income. 
